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PHOTOINITIATED SUBSTITUTION REACTIONS OF 2 AND 4-PYRIDINECARBONITRILE WITH CYCLOPENTENE
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R.Bernard{t T.CaronnétS.Morrocchi and P.Traldi

Istituto di Chimica del Politecnico-Via Golgi 39,Milano,Italy

Summary: The photoreactions of 4 and 2-pyridinecarbonitrile with cyclopentene carried out
in acetone or in acetonitrile solutions lead, respectively, to 4-(2 cyclopentenyl)-
pyridine }'and 2-(2 cyclopentenyl)pyridine 2. From 2-pyridinecarbonitrile a little

amount of ketone'g is obtained.

Recently a report on the reaction of 2-pyridinecarbonitrile with some olefins brings to the
conclusion that the reaction involves addition to the cyano group with formation of annelated
ketones onlyl. Furthermore mno reaction was reported occuring with 4-pyridinecarbonitrile.
Because we are active in the field of the photoreactions of cyano hetercaromatic basesz,this
~laim prompts us to report our results on the same reactions that are partly in contrast with

1
those reported .
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We find that 4-(2 cyclopentenyl)pyridine‘k is obtained when a solution of 4-pyridine~

carbonitrile (1 mmole) and cyclopentene (5 mmole) in acetone or in acetonitrile (15 ml) is
irradiated at 254 nm in a quartz vessel in a Rayonet RPR 100 photochemical reactor for 18 h.
(yields 457 and 607 respectively). No other products are present in the reaction mixture.
The product,as oil, was isolated after removal of solvent followed by preparative TLC or

silica gel column (eluent:hexane-ethyl acetate 8:2) and characterized by NMR and mass spectra.
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Furthermore when a solution of 2-pyridinecarbonitrile (1 mmole) and cyclopentene (5 mmole) in
acetone (15 ml) is irradiated at 254 nm we obtained,in the same way,a liquid product (7%) cha-
racterized as 2-(2 cyclopentenyl)pyridine 2 (Table I).

The same reaction carried out in acetonitrile gives,after removal of solvent followed by prepa-
rative TLC (eluent:hexane-ethyl acetate 8:2) compounds z'(232) andag in a very little amounta.
If,after irradiation, the reaction mixture is left to stand with water for several hours,or the
irradiation was carried out in the same general conditions but with the presence of water

( 2 ml H 0-15 ml acetonitrile) we obtained 2 (20%) and;i (5%)4.
~

2

Table I. Spectral data of products

1
H NMR (cnc13). 8.5 §(dd HA and HC, AB—JCD-4.5 Hz),7.15 8 (dd HB
and HD,JBA=JDC=4.5 Hz,JBD=1.8 Hz),5.95 and 5.758 (m 2H: H2,H3),

3.87§ (bs 1H:H)),2.42 3(bs 4H)
MS m/e 145 (M+)

1 . _ _ ) S
H NMR (CDCl3). 8.58 & (dd HA,JAB-S Hz,JAC 2 Hz),7.64 and 7.15
(m 3H:H LB ,H),6.02 and 5.88 8 (m ZH:HZ,H3),4.1S(bs 1H:H,),

2.58 (bs 4H)

MS m/e 145 (M)

The photosubstitution reactions of cyano group by olefins leading to allyl derivatives appear

to be the principal occuring reactions in all cases we checked ( a wide range of cyano hetero-
. . . . .5

aromatic bases and cyclic or aliphatic olefins™).

Studies are in progress to clarify the reaction mechanism.
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